. P MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Has surface test equipment been pressure tested as per program
4176 and PFP-1-6

Have separator meter checks been performed over full range of
expected liguid flowrates

Has STAN data acquisition svstem beet calibrated

Have flow safery valves (check valves) been function tested

Are flowlines, air and relief lines adequately whip checked and
secured 1o deck

Is lighting adequate in test area

Are bariers and signs sutficient and appropriate

ESD system function tested including all ESIY stations. hoses,
pilots. actuators and panel

ESD system leak tested panel air supply isolated

ESD lines inspected and confimed clear of hieat sowrces (eg. STX
vessel) and not exposed to impact damage

Location of ESD stations - signs displayed prominently and
personuel briefed

Air supply to test separator labeled and locked off from other users
Fire monitors and portabie fire exringuishers in place. including
alcohol resistant foam for methanol fire Highting

Verify UPS battery backup for emergency systems: including ESD,
fire and gas is funcrioning

Has steamn generator feed water been quality checked. and is there
sufficient available

Hear exchanger condensate retwns routed to visible. safe locarion
for overside discharge. or if to header tank. header tauk is not at
higher deck level. Steam trap checked for scale. steam trap
fimcrioning, Heat exchanger cleared of water. NRV installed at
stean inlet 1o heat exchanger vessel

Is the age and service history of steam hoses known and acceprable
Have the steam hose pressure ratings and steam sexvice ratings
been confinmed

Have steam hoses been routed away from walkways and potential
crane set down areas

Is gas line KO drum (if present) fitted with a siglit glass and LSH
warning device

Has the KO drum leve] alarm been function tested

Has a minimum level been set in the surge tank sight glasses

Is all samipling equipment on hand and sampling program fully
understood by sampling techmician

Check that alt chemical injection punyp relief valves have been set
and systems are in place to accurately record voltunes punped
Check that lock out car seals are placed as per P&ID

Ensure critical tag imuubers to valves are labeled on physical valves

) O O OQg g ogl o opgy O a
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MC252-1 Q4000 Containment Procedure

Start-up, Flowback, and Shutdown

Verify system for measuring material thickness of bends and
managing erosion if sand or debris is produced.

Easure base line thickness measureiments have been performed and
recorded prior to testing

Verify boiler blow down lines rigged up and properly secured

Verify PSV set points against certs and P&ID

Verify that gate valve ou steam exchanger outlet is locked out

psitioned 1o prevent lig :
JERIGHRIT) e L T A TR Pl e £l

i e ST
Boom side stay guy wires securad 10 secure anchor points without
slack, Tensioners should be accessible inbhoard

Confirm PSV"s positio

nid pockers from formin

o8 O 5

=

=

i

=

it

Walkways / handrails in safe condition

Ignition system electrically inspecred and function tested -
buttons/panels accessible and in dry areas

path

Propane bottles / diesel ranks stoved ont of the divect radiated heat

Bumer head orientation optinnun for wind direction

Water screens function tested - working efficiently with all nozzles
clear. water lines flushed and clear of scale

Adequate hoses / cooling in place for rig structure. cranes. winches
etc (Reference radiation study)

Emergency teanl to have been shown pre laid-out hoses and
discussed fire fighting procedures

Have burner compressors been serviced prior to job and supplied
with adequate spares

duration

Have air compressors been run on load for | hour atinisum

Are air compressors fitted with spark arrestors and remote ESD
buttons (cnly in Zone 2 area)

cooling

Are air compressors positioned for optimum ventilation and

Have air line NRV's (check valves) been tested

Evergreen bumer shuttle valve not tied into rig air supply and
confinmed operational

Are procedures for refueling air compressors in place and
understood by all parties (rig and well test personnel)

Are diesel supply and air start hoses clearly labeled and on hand

Pilot lance has been checked and is available

required

Ensure that the fans and air dampers have been shut down where

Restocking and change out plan for propane pilots (flare)

Managewment plan for water and diesel for boiler

Confirm nitrogen purge for low pressure vent line is activated and
monitoring regime has been set up

odn Oppop o) Oop| o oy ol o o ol ool g cael o
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SPU MC252-1 34000 Containment Procedure
Start-up, Flowbhack, and Shutdown

Have all relwaut authomles been mfmmed tllat ﬂm’mg acnﬁues
are about fo commence

O

S

Logistics / helicopter company infermed of forward test program - [
no refueling planned during flow periods. mcluding refresh
reminders, as required

Conunumication plan has been implemented for all vessels involved [
in well test

w;mmmm,r.mmmmrwm m

Have well test personne] been briefed on envuomnental
sensitivities. requirements and commitments: pamcularly for
discharge of fluids

O

rr-w;wyvmv R
4'?, RS

e R

Has an oil spill contingency plan been arranged for this well

Are adequate oil spill kits available in the well test and air
copressor deck aveas

Are high efficiency burners being used

Are shutdown and alarm systems fully operational

apo abo

Have surge tank and KO pot level alarms been function tested prior
10 flow. Are procedures in place to ensure fast response during
emergency shutdowns

Is wanual ESD button positioned near flare watch station to
miniize response time in an emergency

Is the cementer ready to implement flushing procedures at short
notice

Are two flare watchers working on rotating shifts

Are flare watchers positioned to observe tagk vent line outlet
during flowing to tank

Are flare watchers in full rime radio communtication with Test
Supervisor / Crew Chief

Is there an increased watch provided dunng night-time flating

Is the support vessel available for night tme spill watch

Is the BCO liaising with the support vessel to maintain a safety
exclusion zone during testing

Are dual propane ignitors in gperation

Is there the facility 1o monitor for. and manage. any sand
production

Atre thexe logs being kept of the ciunulative flared hydrocarbon
volumes

All open drains to sea plugeed off in the test area

Confirm that fire pumps have been fimctioned and the system is
pressurized

Verify toxic gas detectors have been function tesred

Verify explosive gas detectors have been function tested

oD Op) O O] ofoy o .o o o

Venify that all diesel units have been checked for spark emissions.
including boilers
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- JSPU Start-up, Flowback, and Shutdown

MC252.1 Q4000 Containment Procedure

Check that all pressurized bottles are stowed away from bazardous [
areas (nitrogen, propaue slielded / cooled fiom flare)
‘Test warer screens and ensure adequare cover for faring [1

mtectwu oI “*l&()udea F lmes

Smface Slickline. Subsea and DST/TCP eqmpment checsts
completed and verified

E]

Final safety mspection of well test area (walk-around) conducted
by Well Site Manager. MMS and OIM

Warnings/barriers erected to wam personnel of hot/pressurized
pipe work

STAN data acquisition alann set points set and understood

Lab cabin shut-down systems checked (positive presswe drop. gas
detection)

Is lab cabin air intake ronted to safe area

Has the test deck and swrounding area been checked for non-IS
electrical equipment and ignition sources

Permits 1o work in place including review/cancellation of all other
hot-work: permits

Crape operations shut down and on boomn: rest as required

All explosives off the rig (on boat) or on jettisonable bunkers

Air intakes/vents openclosed as appropriate and tagged as required

ESD system function tested. witnessed and logged (all stations)

JSA/JHA conducted prior 1o flowing the well

Personnel assigned with gas detector to check line for leaks while
flowing

Propane pilots alight

Rig water screens operating

Bumer boom water screens operating

All water-tight doors and hatches closed and tagged our

Non essential personnel clear of test area

Valve status board cwirent and line-up confirmed

Cement unit isolaved and lined up ready to pusnp kilf fluid
(copfirmed by cementer)

Sufficient number of air compressors on load for anticipated
flowrate

Steain generator { heat exchanger up to temperature

All low pressure pilots isolated during well opening

All peedle valves on sample points and vents closed

STAN data acquisition system running on rapid scanning rate as
per prograi

Flare watchers in position and aware of responsibilities. radio
communication checked

Flare watcher positioned to observe tank vent (initial flow to rauk)

L O] OPQ0Q) O oppappn) opoppaor o gfpy op) 4O o
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MC252-1 Q4000 Containment Procedure

Start-up, Flowback, and Shutdown

Support vessel notified of impending Raring operations and briefed
on duties during tesring

Radio check - Driller, Flare Waitch. Test Crew. Channel confirmed
and all batteries charged

PA annouucements made regarding well test statt-up

Confirm that radio and telephones are functioning correctly

Enswre adequate direct conunumications cha:mmels to Enterprise
production and rig control roomn is working and tested

Verify that kill lives and pump are working correctly and thav ir is
correctly lined up 1o the kill wing on the flowhead

Confirm that a sub-sea manifold pressure monitoring system is in
place, that this is well understood and pressure management
responsibilities are clear

o, o gppy Oy o

Verify that all personnel know the ESD locations and how to
function them. Include in a JRA or as required

Verify that the Hot Work Permits have been rettuned

pressurized lines

Verify that lifting restrictions have been imposed over test avea and

Confirm that all relevant gas tight doors have heen shut

Confirm that all fireguards are in place

Enstire that barriers are in place around test area and permit to
work system is understood

Ensure steam supply is ready to output steam to well test plant

Walk the lines and verify complete line up fiom the flowhead to
the burners and tanks

Ensure that air compressors are on and nmaing

Ensure that the Well Test Contractor Data acquisition systems are
up and mnning. Synchronize systemn with Enterprise

Ensure that the Methanol and chermical defoamer, demulsifier.
antiaglomerate system is on

Verify that all monitoring sensors are checked and working

operational

Verify that minor spill mop equipment is available around the well
test area and that a mud vacunn systen is also available and

ogdl gy ggy 0y opgl gy o

Confirm bunding status of the test area and enswe risks of
overboard spill via drains has been addressed

O

o)
o

Steam line protection in place and risk awareness regarding leaks
communicated to all relevant crews on a regulas basis

i

Consider fire drills to be carried out in test area

Ensure fire drills have tested all protection equipment for well
testing process and hazardous areas (e.g. Methapo! storage)

o
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. MC252-1 Q4000 Containment Procedure
PU Start-up, Flowback, and Shutdown

Verify that all breathing apparatus has been checked for
serviceability and ensure all crews understand the protection
afforded by cartridge filters

O

Confirm that all five-fighting appliances have been inspected and
correcily positioned

Verify lifeboat engines have been fimction tested

Verify lifeboat-launching equipment has been function tested and
lifeboats correctly positioned

Confirm life jackets and survival suits are checked and in good
condition

Verify that riser flush fluid has been prepared in suitable quantides

Verify fire-extingtishing appliances are positioned next to the
relevalt risk areas

Ensure emergency wash showers are available and that one or two
crew members have suitable protective suits to manage brine

Trip bazards identified and marked

Verify MSDS sheets for all well test and production chemicals
fluids

Oopy o| gy ay agpf O

Verify proper PPE for chemical and hydrocarbon handling is
available N
Y it .iﬁ%ﬁﬁf;}%%&%ﬂﬂﬁﬁi it .'J-ﬁaumluu;u;:;'

Review of Start-Up and Ops Procedures with atl applicable
personne] on 1ig

i

A

T

Conduct joint review of Enterprise / Q4000 joint operating
philosophy / procedure

Weather expectations and shut-down and disconnect drills have
been done by both crew to ensure specific rig operation instructions
are known

The initial flow of hydrocarbons to surface should be timed to
coincide with daylight hours

Conduct a fire drill and abandonment drill prior o testing. Ensure
all alternate escape routes are known by all crews. Continue
regularly during and after staxt-up

O

Verify that people are clear about the well test plan, their roles and
responsibilities

Ensure there have been 2 pre-test general meetings, 1 per towr

Confirm all communication channels have been tested and
confinmed

Verify status of sub-sea infrastructure

Inform the rig control room when test operations are about to
commence and when the well actually opens: including shmt-downs

Check thart the required statutory authorities have been informed

Check that adjacent vessels. Enterprise rig and helicopter base have
been inforred

O
O
D
O
[
O
&
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MC252-1 Q4000 Containment Procedure

Start-up, Flowback, and Shutdown

Methanol control from Enterprise has been confinned

Conduct daily inspections of steam boiler

Check BS&W water legs on all test vessels periodically for wax

Monitor all 3-in inlets and Lines. including coflexip, for vibration

every 12-hows

Perform periodic wall thickness checks for comparison to baseline
weasurements checking for erosion

Confirm data transmission of key test parameters to Houston via
SLB Interact and BP Process Net

Confirm high vibration lines have been clipped / welded down

Regnlarly check cold vent / PSV for flow

Maintain safety drive bypass log / procedures

Conduct regular flare zone remperattre reading ! surveys

Permit system i place (COW) and fonctioning

Ops to establish daily racking sheet for all the above

Coopops O O 0aoO
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Attachment 7: Offshore Air Monitoring Plan for Source Control, Doc. 4002 DRAFT
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MC252-1 Q4000

Containment Procedure

Start-up, Flowback, and Shutdown

QEMTIZN0

s1272010

AMENDMENT RECORD

‘
Aguils

-musdﬁmum

s NS SRS TR

1 ;. &.PBriggs

SMRR2010

2 C L Parker

L122:2010

B, Gabning

prwwulumwu“-muadmmﬂm :
addmagomdme-oﬁhvdﬂmmmw 1
addaﬂssmﬁﬂhmmpmrvmmm !

e

1itia of incident from "MC252" 10 Despoanter |
Horizon Responee. Clerified this gocument 10
pertoin to Offehans Bource Contol area (ramoved
angusge Around *skimring operstiong”). Added
janguage on respinaw carddge change-out
schagule: added secton on Vessel Calrn A¢
leﬂyConmchuﬁanumv!mad
chatcon felers w HVAC ateke s

| cdarify the recommanded actions specitied in
Tables 4.1 Action Levels fix Parsons Exposure
; @il 4 2. Action Leveis for Safe Dpérations.

: 512472010

4 © B.Gahning

: ~ issued for Une - Rovieed dactment o

;Wmmmammmmum

; Response to Deepwatar Horgon MC282

; Rezponse, Removed “skenmmg vessais” from

i Tiew 11 cosignation to clutiy and relate document

1o Ofishore Source Contrel. Hevized tocument 1

© clardy e racormanded schons specified v

- Tames 4.1 Action Lavels for Personal Exposure

- (adied ful-taced reepirators). Ravised Sechion 4

Site Achon Lavels docuiment 10 clanfy sampling
and PPE usa. Cisrifind rospirator

carkitge sawics e tble (refarancad relatve

huenidity. temyecature, cartrigge brand and values

in table foonote). Revisad respirator use

information {now mcindad in Action Level fable)

B0

3 &4 Gatloes:

Approved - 1ssued for Use - Revised documeant 10
wid frefightmg and dlspereant vassets into Tier 1l
vazsels. In Section 2 addad sulfur dioxide,
particutate andd Aftachingrd 1 In table
4.1 added achion ieveks far sisfur toxioe and
pariculahe memer, Action levels for perconne!
axposun 10 incluce achons at 20, 75 and 100
ppm S0: In Sechon § added evacuntad canister
sampiing. In Secticn 7 adoed EPA air qualty
infocmation. suliur diaxide and panicuiste mates
as 2 hatard and P00 fiter to cartridge change

i st Kt Section 8 updatin Aler procurement

; P'm& Section 13 updated 14 Linit phone

! i

[FSh e A Novdeong = 40 T
Soneae ionteol

Retantion Code

Sataxy Ciicarsr. lm‘,.sygthﬁa;';;! e

dacwon Galpew

Doscusersent Nunber: | 530372 DGENG02

~

Banow Datec - L2010

ADNZEG

Facority
Classication:

Priact Comboormia

N-u:“iiiwiim sz

Hev. 0

Page: | Hags 2012’

st MR i b b AL ¢ b

BP GoM Drilling, Completions & Interventions Confidential Work Product

2200-T2-DO-PR-4154

Page 91 of 161



MC252-1 Q4000 Containment Procedure
SPU Start-up, Fiowback, and Shutdown
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SPU MC252-1 Q4000 Containment Procedure
: Start-up, Flowback, and Shutdown

1 Introduction

This plan is in_w\ded o minmza the nsks 10 workers who are performing Source Control for the
Daspwater Horizon incident. The ofigin of the oil released from the Incidert is located approximately S0
miles southeast of Venice, Louisiana and has the potantsl to impact the shore iine, oNhome assets,
drilling rigs and other operations with o,

This plan addrasses air monitoring and sampling dufing the mitigation aparations of the impacted areas.
Thus, the purpose of this sampling includes the following

+  Monitor the air around the mitigation activities 1o protact potential downwing receptors.
& Manitor air in the vicingy of smitigation actvities to protect workers,
s Moaonitor specdic activities {0 support safe operations.

Air rnonitoring will continue until the mitigation process s completa. Air monitoring and sampiing data will
be summarized and raportad to Uniked Command thrcugh the Houston IMT Safety Officar

An operational risk-based approsch will be employed in the implementation of this plan and will involve 3
three-tisrad systorn. These tiers are dentified & ilows

. ::‘erl ~ High Priarity - Vessels which are attached or essentially attached 1o the sea fioor, e.g. dril
ips.
» Tier | ~ Moderate Pricrily - ROV suppor, fire-fighting, and surface dispersant veesels that can
mave off with short notice.

*  Tier Il ~ Reduced Priority - Supply Vessels and other vessels which can easily move in and out
of the Source Control area,

2 Air Monitoring Instrumentation

In order to ensure all vessels receive timely technical support for tha air monitoring and respiratory
pretection programs, it ie critical that the Safaty Unit be informed of the addition of any new vessels as
soon a3 possible as outiined in Atachment 1,

Realdime air monitoring for Volalile Organic Compounds (VOCS) will be perforimed during seume control
actvities. Air monioring will be perfermed using photo-ionization detectors (PIDs) and the UtaRAE
banzene monitor. The PIDs will be used to detect volatile components of the crude o, The LitraRAE wil
be used for benzone specific analysis in the evant that slevated VOCe are detected using a PID. The
UtraRAE is squipped with o 9.8 oV lamp. Real-time monitoring will be conducted using rmib-gas
detsctors {e.g. Ras Systema AreaRAE) with photoionization detactars (PID) equipped with 10.8 aV lamps
for VOGs {ppm), catalytic bead sensor for 0-100% lowar explosive jimit (LEL%) and additional
elkactrochemical sensors that measwre Oxygen (%), Hydrogen Sulfide {(ppm) and Carbon Monmdde (ppm).
Additional moniloning will be conducted for sulfur dioxide (S0 and panticulste matier (PM10} for source
control vesssels that will be burning both an ol stream and a gas stream as part of corainment or
production activities  This monltoring may be expanded 10 include other ancillacy vesseis at the discretion
of the Source Control BP industrial Hygienist or approved designate.

Realtima particuiste matter (FAM10) momstoring will be conductad using stationary and portable Thermo or
TS PM10 data logging monitors  Reaktime sulfur dioxide monitoring will be conducted using stationary
{rofrofited AreaRAES) and portable single gas S50, monitws (MSA Altalr 5) will be used to conduct
Appropriate monitoning.

The tarm “realtima’ refacs to direct reading inruments that aliow nearly instantaneous determinations of
a chamical concantration in air.  Resl.nme messusments provide immediate information for targeted

Title of Docuament: ?::2:‘%2&; Wanitaning ian for Doctmant Number: | ZH0TLD0PNA0CE
Authority: @ Satenty Ofticerfse. 1edstoal Mygienist Rovigion | &
| Gudtodan/OWner: | JoTe0H Saioe: ... WsusDete. | BIROC I
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PU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

compound concentrations in the area and are used o trigger mitigation actions to protact workars. Reat
time measurements ana not dicectly comparable to OSHA or ACGIH 8-hour TWA values or 1o commundy
oxposura standards or guidelines. Instantaneous real-time samples do not necessarily represent
conditions exparianced throughout the workday and can substaniially underestimate or overestimale
exposuras potentially expefienced by workers. Direct raading ingtruments perform sampling and
analyses within the instrumant and concentration readings can usually be oblained immediatety. These
instrumentt hava fast respoase times and can follow rapid changaew in corceniration.

3 Site Monitoring Locations

Vessel operakys will work with the Air Monitaring Technicians (o select real-time monitoring iacations in
common work areas and inside crew quaniers. Additional manitors may be placed near the edge of the
vessel or in other sreas of inlerest, such as moon pools, 10 gain early indications of rising LEL levels
Handhekd monitars are also avaiabie 10 sample (n resi-time for LEL, VOCs, H2S, and benzena. Manually
logged real-time data for penzene wil be collected and reported on approved field forms at prescribed
mtervals, This data will ba shared with response stakeholiers.

After initia! charactenizabion of the immediale work sie has heen completed, sir monitoring will be
continued 3t regular intervais 1In the vicinity of oparations being corducted. Tha air monitoring resuits
ghall ba sent 1o the Irdustnal Hygiene Unit Leader n Houston for review at intervals nol ta exceed 12
hoirs. At no time, though, shall ar monitoring activites impede operations ar endanger persanel.

The Ar Monitoring Technician will determine (ncation(s), bme and duration of air monoring  Where
continuous monitornyg instrumentation 8 not installed, the Ar Monitoning Technician wili default to
menitoring every hour or as conditians change until persannel suspend operations or depart the work site.
1 addition to genersy area monitoring aboard vessels, a specific request has been made to conduct air
monitering by exhaust vents or bakast vents which discharge into the work area.  If conaitions change
{(such as the amount of oi in the work area, an increass in a reading of VOCS, of & shift In the winds
towards the workers, for example), s monitaring should be done immediately following the change, and
the nead to monitor more frequently showld be considered.

Source control site persannel and supervisors shall be updited reguiarty of the air monitonng results. At
minirn, the Air Manitorng Technkuan shal update the OIM of levels over the preceding 12 howrs once
por shift. .

4 Site Action Levels

Site Bction levels have been established for girthorne hazards. Vessels should execute their own safety
evacuationfemergency response plan when action levels are exceaded.

NOTE: For any action levels triggering the s of hall-face respirators, non-ventsd goggles are
rececmmended to reduce the potentlal for eye irvitation. M 8577 P83 masks are available for
nuisance odors and can be used up to 100 ppm VOCs and 0.5 ppm benzens.

T DFFSHORE Ax Morutering Plan ‘or
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MC252-1 Q4000 Containment Procedure
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Atthe OIMs or Captai's discrabon,

] wieming: chantk B Troce revision to ewsire yus e uaing tha cormact revisian.

deploy standby vessels for dispersant
Continuous or foam application (it approved) or
VOE, ppm &0 levels for > 15 utiize watar cannons to break up
= Take addilional benzene spacific
readings 1o determing banzene levals.
»  Ingrease airfiow wilh portable industrial
fans
«  Don half-face OV o OVIAGIP100
cariridge respirators to continue
working in the area,
« Non-essenfial personnet should
reiocate to an area of lower
Continuous
cancentration {Le., move o different
VOC. ppm too mnl:nr:t‘e; 13 location on the vessel or move to tha
living nuartens or gailey)
» Re-criont vessel into wind
o  Attha OIMs or Captain-s discretion,
deploy standby vessels for digpersant
or foam application (if approved) ot
ulilizo weter cannons 10 break up
shoen.
Continuous e Don full-face. OV or QWAGP100
VOC, ppm 300 tevels for > 15 cariridge respirators to continue
minutes working in the area.
Continuous
vOC, ppm 1000 levels for > 15| «  Move vesset off location
mnutes
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Increase airflow with pertable industrial
fans.
Don half-face OV or OV/AG/P100
carrkige respirators to continue
warking in the araa.
Non-essantial personnel shoutd
65 Allaast3 relocate 1o an area of lower
concontration (Le.. move 1o diffarent
Benzene, ppm | (o0 %:?::r in ‘ﬁ’g‘fm'“:u‘:::' location on the vessel or move 10 the
nuarers) Tiving quarterg or galley)
Re-orient vessel into wind,
At the OIM2 or Captaing discretion,
geploy standby vessels for disparsant
or foam application (if approved) or
utilize waber cannons to break up
sheen,
Personae! should relocate to an area
of lower concantration.
Benzens, ppm 10 ﬂméﬁger Don fuli-face, QV or OV/AG/P100
' N cartrigge raspirators 10 continue
(o deck) | 15 minutes working :n the area. (Maximum
cancentration for this respirator 12 50
ppm)
Sustalned for
10 15 minutes Bs
Benzene, ppm {tiving confirmed by Mave vessal off location.
quarters) | WO
instrurments
Carbon 28 bmh%”f,"?s Evacuate Immediale work area 10 area
Monoxide, ppm inutEs of lower conceniration
Hydrogen Sulfide 5 I Comnsu'fr:rlgu:ﬁ Evacuate immediate work anes to area
(H.S), ppm minutes of Iower concantration
Persornel should refocate to an area
Suifur Dioxi Continuous of lower concentration.
(50%), ppm 1 levels for > 18 Don hali-face. OVIAG/P100 cartridge
minutes respirators fu continye working in the
ares.
- Continuous Don full-tace, OVIAGH1 00 canridge
s{sufg’opm;ga 2 lovalg for > 15 respiratons to eontinue working in the
& thinutes aned,

Tithe of Dacum GOFFSHORE Ar Moriior ng Plar for
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

R

Sulfur Dioxide 15 m%:.“;:;‘:“,“ﬁa o Adjust flaring operations to reduce
(SCa), ppm Nt sultur diosade levels,
) instantanacus
Sulfur Dioxice 100 readingon1 | »  Shutdown flaring operations
(8Qz), ppm monior.
»  Personnel should relocate to an area
Particuiate Matter Contirunus of lower concentration,
(mglery 0.2 levelsfor > 161 o pon ngit-face OVIP100 o
(PM10)" minutas OVIAG/P100 cariridge respirators to
continue working in the area,
Particuiate Matier Contruous | »  Don full-lace OVIP100 or OVIRGI100
(mginr') 2 levets for > 15 Conrioge respirators to continue
(PMI0)* minules working in the area.

*PM1D - measures particulate matier leas ihan 10 microns serodynamic diamster,
** Thia level is considared immeatiately dangerous to life or health (10LH) by NIOSH.

Abive the Action Lavel, 3 beeping alarm with a red fiashing light will sound on the monitor wheve the
result was detectad. Once the action lavel hes been consistently above tha limit for 15 minutes, the Air
Manitoring Technician will netify the crew to leave the immediats area 1o an area of Iower concentration
{i.m., mave to differant location on the vessel or mave to the living quarters or galley). Additionaily, the Air
Monitoting Technician will immediately inform the OIM that a consistert reading has been confirmed and
that the area of the vessel in which the monitor is locatad is considerad A restricted area, The area will
rernain a restricted area until leveds ars consistently below the action limit. Air monitors indicatle levels in
the immediate environmant surrounding the monitor,

Iif the VOO concentration remains below 50 ppm for 12 hour duration, a confirming benzene
measurement using @ handbeld UltraRae shall be conducted. In the event a VYOG concantration of 50
ppm or greater is registered using the Ares Rae moniloring equipraent duiing any reporting penod, &
secondary banzens measumment utilizing handhald UlraRee equipment shall be conducted. The Air
Monitering Technician will verify that the actior leve) is sustained by collecting at least hees samples over
a 15 minute period using a hand held MuitiRae. A new separgtor tube should be instalied before
conducting each varification 1est  If the greater than 10 ppm (G0 deck) action level is confirmad. the acea
will be considerad a restncted area until levels are consistertly below the action lima for 15 minutes. The
Air Monitoring Tachnician will nolify the crew tb lsave the wnmeciate area 1o an @ves of lower
concentration.  (F the levels of benzene & unprotecled workers in the living quarters exceed 10 ppm
sustained for 15 minutes as confirmed by two instruments, the vessel should drive off of the location and
the living quasters should be ventilated with clean air.  Additionally, the Air Monitoring Technican will
immediately inform the OIM that a consistent reading above the action levels has been confirmed and
that the: area of the vensed in which the moenitor is located is consiiered a restricled area,

When levals of VOU or henzene sxceed action level, work may cantinue iin the restricted arsa by wearing
a respimtor with organic vapor cantridges. Prior to akowing the use of respiratory protection, the vessel
must put in place a respiralory prolection program which includes training, medical certification, and fit-
testing of personnel that are performing work in resiricied sreas {see Saction 7 Respirakry Protection for
more detail). I there is potential to come 0 conlact with hydrocarbon contaminated material, additions!
personal protective equipment should be considered tesed on the ask including nitrile or nacprene
gloves, PVC bools, and slicker guits.

At the OIMs discretion, the vessel may implement gther controls to reduca airborne hazards below action
limits such as moving porable industral fans {0 increase air flow, repasitioning the vessel, nolitying
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

standby boals with water cannona 1o break up sheen in the immediate area or requasting application of

disparsants or foarns from siandby boats, if approved.

It i5 recommended that each vessel mstall

activeted charcon filters on the: ventilation syatem intakas to proviie a clean sir environment within the

crew gquarters.
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. SPU MC252-1 Q4000 Containment Procedure
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[ A SR T TA B R 72 S £ S M SR T R AP ST S RPN TR

+  Nedify the OiM that conirol measures are
Contnuous levels reuingd.  The OIM wilt evaliate and

Flammable, 0% confirmad by 2 or imploment controlk to reduce LEL levels

%LEL mare monitors for edow the 10% action level. {See more

15 minutes deataile in the paragraphs following this
table.)
Instantaneous

Fiammable, reading confirmexd .

BLEL 0% by 2 o more «  Move off jocation.

monitors

Lower Explosive Limit (LEL) action ievals ate dasignad 1o credte a safe operating environment. The 10%
LEL action level is designed to mdicate that zetion 18 needid o reduce airborme hazand levels.  This leval
is confirmed by detection of 10% or more LEL consistently on 2 or more monitars for 15 minmges. At this
jeval, the Air Monitosing Technican shouid notify the OIM that contral measures are nequired. The GIM
will svailuate and implemant controls 10 reduce LEL levels Delow the 10% action limit such as moving of
reposiboning the vesset, notitying standby boate with water cannons to break up sheen in the immediate
ared or reguesting spplication of dispersants from standby boats.

When the LEL level 15 between the 10% and 40% LEL action levels, Notity tne OIM thit controd measures
are required. The QIM wil evaluate and implemant controls to reduce LEL levels baiow Me 10% action
level,

The 40% LEL action lval or exceedence of the benzena (»10 ppm in fiving quaniers) action level
nicates whan irwnediata action for safe operation is required  This leval 18 canfirmed by detection of
40% or gremter LEL instantaneously on 2 or more monitors at the same Ume. or by dgtection of >10 ppm
benzene continuous in iving quarters as confirmed by 2 or more monitors ot the same time. At this level,
the Ar Monitoring Technicsan will immediately notify the OIM thig level was confirmed  The OIM will
suspand vessal oparations and the vessal will drive-off losation to the safe zone and awsit further
instructions. A ship announcement will be made UPON nottication by the Air Morutoring Techniclan (or
any crow mermber) 10 the OIM. The OIM will communcate moves through the appropriaie SIMOPS
Coorginator.  Prior 1o re-aniry, othar support vessels will verify the LEL is below the action imit and
commuynicaty resutis to the affactad vessel.

Wilize other support vessels or srali crew boats in the vicinity that are gquipped with AIR MONITORING
Techs and monitoring equipment tn provide clearance monitoring. The clearance monitoring wilt pravide
information 1o the main vessel when itis sa% for the vessel ko re-antar the area,
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SPU MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

5 Monitoring of Personnel

Organic Vapor Monitor (OVIM) badges will be used to assess personnel exposures to benzena and other
hydrocarbons. OVM badges are 1o be placed on personnal identified as having the highest potential for
exposura. Exposure monitoring will be conducted on workera who spand the most ime o the deck eash
day. A represcntative population to be sampied will be datermined by the BP Industrial Hygienist (Saurce
Contred) or approved designate. OVM badges will tie analyzed by Bureau Veritas, Amarican industrial
Hygiene Association accredited laborstory, ysing an OSHA Mathod 7 for analysis. Results will be
communicated to personnel and supervisors via the contact information provided to the A Manitoring
Teshnician,

In order to help vaticate and interpret rasults of the QWM badge analytical date, evacuated caniaters will
be used to take integrated area air samples for VOU and other chemucals using EFA method TO-18

analysis.

6 Data Quality and Documentation Management

The following apphies to data quality and documentation management

v Al analytical air sample rasutts will be gent to the Indusmial Hygiena Lead in the Houston
Command Center.

» Bureau Venas, an AIHA Accredited Laboratory, located in Nowi, Michigan will be used 10 anatyze
the samples

« The data packe:s will be reviewed and the data will undergo o daia validation process.

« Al realtime instuments will be calibrated according to the manufacturer recommendations or
shal pg martained and calibrated as necessary to ensure consistent roliable data produchon.

» Calibration will be documented by the Air Monitoring Technician daily and documented on the
calibration kg,

» Real-time readings wit be aocumented by hanowritien notes, handheid PDA, or by the use of
data logging capabilities of the instrurnant, if available

»  Realtime dala will be enterad onsite and drafts made available upon request

»  ThelH Unit Leader in Houston will provide data summanes 1o the Safety Officer,

7 Respiratory Protection

Parsonne in the response action may be required to wear a respirator whan conditions dictate their Jse
as outlined in Table 4.1, All response organtzations are faliowing their appropriate respiratory protection
programs n compliance with applicable goveming regulatory bodies, These prgrams am inclusive of
appropriate training  qualifications, as well as procedures for the safe use of respirstors in conjunction
with the Despwater Horlmon nesponse:.

Contaminants that ara potential raspratory hazans are
«  Volatila Crganie Compounds (VOCs):
¢« Benzene
« Hydrogan Sulfice

P ETEIORE At Monasnng Pan for : -
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SP MC252-1 Q4000 Containment Procedure
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« Carbon Monovide
»  Sultur Dioxide, and
» Particulate Matiar {PM10)

Action levels have been astablished in table 4.1 for sullur gioxiie and particulate matter, in addition. the
US Environmental Prokection Agency (EPA) has issued guidance an air gquality and health for kevels that
are below tis plans” action levels for the general public and unusually sensilive peopie. The EPA advises
that asthmatics and peapte with heart and ung discase take pppropsiate preventive action such as
reducing ar avolding physical activity outdonrs. More detailed information can be found in the document
named Air Quality Index - A Guida to Air Quality dnd Your Heahh (EPA -45/-03-002. Auwgust 2003.)

Employees ane belng recommendad to be it tested quantitatively. However, response companies may fit
fest their employses qualitatively in conjunction wih thelr company's cperational safely requitements. BP
will stll recoramend and will provide these companies employees an opporiunily 1o undergo a
quantitatve fit test  Fit testing and respiraiors will be provided anad used as folows.

Fit Testing P i

Clignore Fit Testing 18 being parformed i order 1 provide additional mitgation and a measure of comfiort
and assurance. Below dre the staps that out ine the offshore 1 testing,

+ Qperations will need 1o contact the Houston IMT - Health and Safety Linit to request it testing.
This office can be reachad at (281) 365-0863 or (281) 386-2232

» Qperations wil naed to provide a contact on the veesel to racelve an instruction packet for the fit
testing program.

o Health and Safety Unit will coordinate fit tasting with the Qualifiad Technicians.

» Employees will have to complete the Medical Evaiuation cuestionnaire (MEQ) for medical
approva).  The questionnaire will need to be faxed, scanned, or delivered as per the inatruction
packet,

«  Onee meodically approved, individuals wilt be fit lested on the mask type and size Bey wil be

using.  Additionally, individuals must receive Respirator Training prior 10 using the respirator,
Individuals beirg fit testad must be clean shaven according o the packet guideiines,

o Afer fit testing, users will be given a respeator selection card, which show the type anvl size of
mask they were fitted on

Dnghote Fit Tosting is aiso being performed to Turther expadiie the it kasting process. Onshore fit testing
should be utiized for fit test individuals who are rotating onto the vessels, as they show up at the Helipor,
Belkow are the steps that outling the onghore fit testing program,

- Fit ‘::ﬁng traller will ba set up at the Heliport South Parking iot, and i located i the "Core®
trailers,

» Porsonnel designated by Vessel Oparator/BP for fit tasting complets a MEQ, the MEQ is then
raviewed onsite by & Medical Profozsional for approval.

» Ifapproved for fit testing, the individual will be fitted and tested on the type and size of meak the
individual wil! be utfiring.

. Eacl; crew member wik neext to complete respirator taining prior fo being atiowad to wear the
respirator,

«  (nshore fit testng has been Set up 1o fit test individuals befare or afler crew change oocurs.
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MC252-1 Q4000 Containment Procedure
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i

«  Afler it testng, users will be givan a respiralor sefection card, which show the type and size of
magk they wers fitted on.

Raspirator cartridges nead to be changed-outfreplaced on a daily scheduls (.e. should be replaced at the
end of every work-shift and not 10 exceed 168-hours). Please sge the specific respirator change-out
details listed by manusacturar below.

To order haf and full face respirators and carrciges please contact the Total Safely representative on
bosrd to fll out 3 Vesse! Dally Report (VOR) or contact BP Onshore Logistics at 281-356-6968 with
specific type, size and quantity of ragplratory equipment,

QFFSHOQRE Av Moritaneg Plar for
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Respirator Cartridge Service Life Summary’
| Comege' | comanant | D | changeout
aM 8577 P-95 Mask Wa nia | End of Shift*
3M 8001 OV Benzena 5.1-10.0 7 Hours
3M 6001 OV Berzene 11-50 8 Hours
3M 6001 OV Bonzens 0-1.0 End of Shik*
3M 6093 QVIAG Benzene §1-100 - 6Hours
IMB003OVIAG Benene | 11-50 . 7Hous
r";a»m 6003 OVIAG Benzena 0-1.0 End of Shft"
(3M 60923 OVIAG/PIO0 | Benzene $1-100 @rHous
aM 60923 OVIAGIPT00 Benzene 1.1-50 7 Hours
3M 60623 OWAG/P100 Benzene 0-10 End of Shitt’ ;
aM B0923 OV/AG/PI00 | Sulfur Dioxide ““W'm
| 3M 80923 OWAGIP100 | Suitur Dioxide 21-78 7hours
3M 60923 OV/AGA100 | Sultur Dioxide 0-20 End of Shiff!
MEsovAGEon | VOB | 31000 zhews
m&;&mmm VOCs® 159 - 300 4 hours
304 8004 CHIAGIPIOD vocs® 17-150 8 hours
h;;;gg;fg@'m1m VOGS 0-10 End of shift’
i l 33 Sog3 NIAGIPI00 | M Agplicable® | End of st

1 - This information was oblaingd from the 3M Raspirator Carltidge Service Lile imkicator Software
assuming mecium wark rates, rolative humidity of 0% and temperature of 86 degrees

Fahronheit,

2 - Sewice life summary iz based on 3M cartridges and should not be used with other cartridign
ramitacture

S,

3 - Vamamboéedonamgereadings

ovar a work shill.

4+ “End of Shift’ refors to tha work doy at loss than 16 hours.
& - Towd VOC valuas are. basod on Xyione &5 the caniogs contaminant,
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8~ Respirators or filters should be changed if they became damaged. soiled. or an increase in

breathing resisiance becomes noticoable.

T —
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SPU MC252-1 Q4000 Containment Procedurs
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8 Vessel Cabin Air Quality Control

Activated charceal Heating Ventilating and Air Conditioning (HVAG) fiters are recommenaed 10 raduce
odor infiltration into lving quirters. Activated chercoal ebacrbs gases suchk as ozone, nitrogen oxida,
Sulfur diowide and hydrocarbons. The fitted activated charcoa! filters are the prafarred style of fiter for Tier
T and Tiey || vessels as outlined in Section 1 of this plan. The roll type activated charcos: fiter is not
preferred for Tier | or Il vesseis but may de used on Tier Il vesses f noeded, The roll type activated
charcaal fiter rmay be cut to fit the dimensions of the HVAC systern. If a Tier | or Tier il vesssl can not gat
the: fitted fiters: in a timely manner they may wae the rol type fiker in the irterir until the fited (prefomrad)
filter arrives.

To order fitted fiters or the roll type fiter please contact the Total Safety represantativie on board to fll aut
a Vessal Daily Report (VDR) or contaet BP Onshore Logistics at 281-366-69688 with the specific fiter
dimensions including intaice diransions (D), currert filter dimensions (OD) and thickness of the fiiter,

MWV Specialty Chemicals
HM Fiter -MeadWesivaco Activated Carbon Filtration
1-800-348-7196

YW MWy SReRiRtYChericals com

Air Filters, Inc

Honeycomb Carbon Air Fiters
1-800-887-8563

www girfilterusa.com

Air Flow Technology

Gorbon impregnated pleated filters
1-800-537-5454

wowwe Auliovdechnolegy sem

Aeron
GO Activated Carbon Filter
Phone; +47 3832 78 00

VI, ARIN NG

Flanders Filters, Inc.

531 Flanders Filter Road
Washington, NG 27689

Phone. (252) 946-8C81

Toll Free, (B00) 637-2003

Fax, (252) 946-3425
Website. waw Janderscoig com

»  Filtar Change-out Erequency. To best datermine a change-out frequancy of fillers for each vessel
it is recommanded to use VOC monitors to measure levels (on indoor-gide of HVAC) twice taily.
{ie. onee in the morning and again in the aftarnoon). It levels inside cabin exceed 50 ppm VOC

action limit, change filter.
T of Docutsent gf::é’:?.::ﬂ Viortarni Fan tor Docutrent Number: | Z200T2-DO-PN 4002
R i o e s
Authority: ¢ Safety OfficenS, Incusinal bygwn.st Renni 3
“TuwtisdinnJOwnee | Jitepn Gatee Tatue Datw; | %/ 200
v e Datn: | 5.2
Ratontion Code | ADMEO00 mmm_'“"‘" N‘,‘,’s.amn
m" ouaity Froqaet Confdenta Pape: PaaiGol )

Vinrving: Clvach DY Dece raciaion bo smisik you ere usicng the correst cevision

Rev. 0

BP GoM Drilling, Cornpletions & Interventions Confidential Work Product
2200-12-DQ-PR-4154

Page 105 of
161



MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Rl

8 Qualified Personnel

Parsorinel who serve as Alr Monitoring Technisians or Industial Hygieniete for this respone shall be
quaifisd in acoordance with their rospactive organizations’ policies to parform initial site surveys and site
moriitoring usting appropriste atmospharic eguipment for oil gpill respensa. racavery and remediation
activiies.

10 Roies & Responsibilities of Air Monitoring Technicians

The Air Monitoring Technictan's roia 18 to ensure thar personnel perfarming spill cisan-up operations or
working on the deck of response vaasels are nat being ovengxposed 1o benzang ang other hydrocarbons

Tha Ar Monitonng Techrician's rasponsibitias include:

s Calibrating air monitoring insruments daily.

» Conducting air manitoring according to the pian and keoping written dacumentation of results:

« Conducting folow-up air monitoring within 15 minutes to confiom resdings when results exceed
the action lint

»  Informing the OIM / lsad supervisor / captain on the vesasel immediately whan rasyits wxoned
action limits, so that the supervisor / captain can implement conirols to profect personnel.

. f‘rmidu' periodic updates of air monitoring results to the lead supervisor / captain on the work sile

vessel

»  Provide copies of the akr moniloring results to the Mouston Industrial Hygiene Unit Leader and lo

thet Houston IMT Sufely Officer every 12 hours.

11 Equipment Decontamination

No figld inatnumentaiequipment decontamination is required under foraseeable conditions. Respimtor
massics should be cleaned and maintained with the eppropriate cleanging/disinfecting wipes provided and
in accordance with respirgtor manutachirer's care and mantenance nstructions.

12 Calibration and Maintenance of Fletd Instruments

The calibraton, usage, and maintenance of fiek equipment and insrumantstion will ba in accordance
with gach manufacturer's specifications or applicable testimethod specifications. At least two back up
ArmaRge irstruments, one UltraRag instument and replacament supplies wilt be maintaingd aboard the
vessal.

13 Questions or Concerns:

Personne! have been instrucied 1o contact thair Supervisor if they have concerns about their health due o
changing workplace conditions.

These Guestiong or concemns shak he directed to the Safety and Health Unit so thay Gan De assessed:

Houaton Saurce Control:
Safety Officer.  281-368-0863
Safety 8 Health Unit Leader. 201-366-5520

DFFSHORE A Memrionng CIan of
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Bosubity [ ., e: Corfulontial Page: | Poge17at 21

Clmaification:
[ Wiining: Gheck DW D563 revisice i Siuns you A1 caing the Gemect revision.

BF GoM Drilling, Completions & Interventions Confidential Work Product
2200-T2-D0-FR-4154

Page 106 of
161



N

MC252-1 Q4000 Containment Procedure
Start.up, Flowback, and Shutdown

incustrial Hygiane Unit Leadear: 281-366-1746
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Attachment 1

I
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Attachment 8: Incident Notification Chart
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%fé} | Emer-Ran-ag

!
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Stewe Tink
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Attschment 8 PRID Well Test Equipment
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Attachment 10: LDIS Operability Guide
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AL T NC2521 Contalnment Procedurs Manual
R %ﬁsﬁﬁi}SPU! Operabiity Guide for LIS Operations ﬂ

1 Operability Guide for LDIS Operations

1«14

1.2

1.3

Exacutive Summary

LDIS will be degioved from the 34000 inbewvenbon vessael 10 CODNECT 3 singia, 1,450t
callon hosa 10 8 previously deploved manifold, Folkvwing conraction the LINS vt be
utiized 1o flow back tydanocatoons to the 04000 frorm & BOP choko/kil ine.

Thiz opeahiity docutnent giovides & set of guidetings 10 panmit dey-to-day connectad
eporstions only for the LDIS thut utiizes § 5/6-in dnil pipe and IWOCS (intarvention Work.
aver Controls System), This apanatiiity gocurent applies to fiowback operation through »
single 1,480t coflan hoas LIS system ran sy par document Aun LDIS with Single
Coflaxip Mose, 2200 T2.00-8#8.4161.

Strength analyss parformed by Stress Engineenng on ST42010 for the B 584 5135 drill
pigi string - specific for 04000 conditions at MC2S2 o Q4000 - his Found thet the drilf
pipe larkiing string san b deployed in condithons up to T-yeur wikster sbormy with
possible daployrmmnt bn 10yemr winter stoae if specific conditions described in this
fuide are met, Ensure that theve is a minimwm of 4-tey weather window syasilable tor the
deployrrant of the LDIS kit Location of the oil plume shal also bo teken in sccourt %
ansure that the plurma does not interferg with the Q4000 dpembions.

Storm fabigjue analysia was not performed. Howousr, based on similer smilysis that way
performad for Thunder Horse PQ tfor deplovment of subsea trees on 6 /840 V150 dril
pioe) the storm fatigue life of pipe is very high. In the short ducation of this deployment,
storm fatigue shouid be rinimal,

There effectively is no oop current opemtiiity for the LDIS system. The system should
et be doploved or ratrieved in ioop curcent conditions, This opersbiSity is restricisd ©

raducad cuments and rduced saa states, Based on the analysis performad by Strass

Enginaganng on G2/2010, the LDIS system can be doploysd and operational in 0.4-knot
background cument with 1.08-knot surfacs velocity.

Limftations

This operability docurnont is mot & Conteineant proceduse that specifies detied
sequance of peritions. LOIS operabiity guidelines dooument does not cover sirface
opemtion imits ducing contaliment or Nowiack oparations, clant shutdowns, end
equipment mnatallation and retrieval procadures. [n sddition, this document does net cover
me (SIMOP 5] batwoen vessals and vessel specific cpanting

L-1]

Secope

MWNWM&MMMMWWNMWM
operation tor the LDIS thet uiitizes 8 S8.in drill pipe, and IWOCS (lntervention Work-over
Contyola Syatern). The operstility guideine and Shutdown documant, 04000
Cortainment LOIS Shutdown Requirements 2200-T2-D0-PR-41 74, should be ysed
concurontly witih the sttast operatonsi procedunss,
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il ecafP)

NC252-1 Containwnent Procedurs Manual
Operabitty Guide for LTNA Operstions

14, Operabiiity Limits Basec) on Sea State

Tha afiowabie sea state conditions, (Figure 1) we based on the snalysis parformed by
Streas Enginesnng, spacifically for LIS depioyment off the Q4000 for top Kill

systam for this containment Operation is very similar to the top kil systam, but with
Rghter produstion fluids, and ane Coflexip hose comoved. However, if the Q4000 MC25:
Teath belivas that the operations require batter conditions than the onas specifiod
beiow, then daploymont shall ot be performed untit it can be corigleted safuly.

Open Water LDIE operations shall not be pefonmed wiven the loop current is on
site, The LDIS does not have fatitue life to be deployed / retvieved when the loup curnent
is prosant. When the loop curnent is within 10-miles of site and progressing towards the
location where the 04000 is oporating, a curment monitoring bost shal be consioard 1o
detenming tha maoverrant ot the loog current.

Even though loop currant opemmiiiity 15 not sliowsd, some limited operabibty is present in
certain current eonditions as defirad i Figure 1 The LDIS has 3 significant fatige lifs in
background curnents of 0.48-knots_ The fatigue Iife for contwaus apecstion in backgroun 1
Currerts of 0.8-knots 1 in loss than 1-week. so extenced periods of axposura at this
current velocity must be evoided. Conaudt with Mouston on current velocity concams.

For monitoring current a1 the Jogation, ADCP data abteined from CION rig (also Jocated #t
MC252) shauld be used. The information from DD ADCE can be obtamed from NCAA
weabsite at the following ink:

RO A NN IO oottt ey ot

ftrtion. pege.ohi X ﬂtholoqpcunmis
prasent, the subsea scupment shoukd ot be splashet,

Fav.0
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T T || It b

Operability Ouide for LDIS Operations
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Figure 1: Operabliity Limite

1.5. Deployment, Retrieval, snd Oparstion of LDIS

Detatind procedures for deployrnant, operation during tiowback and retrievel of the LOIS
are . mmmmmmmmm?mmmm

s Prior 1o daployrment of the LOIS, 87 operation anginesr o the subsey wivisor will
enaure that the existing and forecesied environmantal limits and ses states ars within
accaptabio kmits for o1 least 4-cays. This <-day window will allow for safe deployment
of Uwe LDIS and Cofiexip line, Additions! deys naed to be sddad for any opacation thet
will b performed through the system, and ratyisvad of the systern. Mowever these can
be monitored on day by day basis.
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"“M ,@U MC282-1 Contsinment Proceduns Manue!
FAT RS Operability Guide for LINS Operations

» The LDIS has oo contreliration equipmuent - Q4000 mitist reman centered sbove the
pradetemined lucation per SIMOPS plan when connected. Refer to the litest revision
of MC252-8K-1010-01 Deawing.

- For connected operations it s imparstive that the watch circle is clossly monftorsd,
fefer to Sechon 1.5.3,

~  For connectend oparating, 18 epetative that the 8 5B pipe does not come n
contact with the rotary teble,
If the ppe contects tha side of the rotary, the loeds in the pipe ot exceed
allowable streasas. While the pipe will Aot pert, it can be bent. IF that acous, the
berit pipe has to be replaced with ancther joint.

~ To mitiarte for the isck of cantralization, rotary tatle bushings shall be removed
whiie LIS is connacted. This will pravide 49 172-in apening at the motary.

~ Aguard rall shall be instalied arourd open rotsry to pravent posaible fall Pazerd.

= I additionsl ciearsrog 15 raquirad, rotiny table miy be skidded away from the wet
canter exposatg full meonpoot opening of Q4000.

o For MC262 Containment oparating canditions, the LOIS shall be speced out so thet the
bottom of the LRAY, #t the connection 1o the Coflacn hoss, ix approximately 150 to
17541 above mud Eng. This distance has bean determined based on the keed capecity
wud alkcowable iateral offsets of the cofton hoses.

1.5.1  Spscsout

ROV wiil foNaw the LDIS to depth. Durmg deplovment, a depth messurement shall be
taken with and ROV to determine tha elevation of tha LAY,

The bottom of the LRAT be placed about 150 to 176t above mudine,
%mmm:mumwmmmmw 15 0 20-ft soove the
1.5.2 Land out and Tenvions

LOMS will it b Wiesclend ouz on the well for MC252 operations and oo specific tensions e
racndinad, During connectad operations tha LDIS will by suspended on the block. A single
1,460+t coflon will be connected to the LRA1 via a crossover joint, The other end of this
hose will be conrecied 10 2 subses manifokd,

1.6. Offaat Exwalope snd Waroh Clrole

181 Ofest Eaveiope

Thare is no prachcal offsat sliowable when the LDIS is cornected to thw manifold vig the
coflon hose, Q4000 must remain st locetion defred in the SIMOPS drawing.
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. P MC262-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

S May | MC262-1 Contalnment Procedure Manusi
iy R t Oparabiity Guide for LDIS Operations

1.2  Watch Circie information
» Time to fully disconnact is 70-seaonds Trom the thwe the disconnect function 1S
uctivated by FMC at the IWOCS reel. There is no capabiiity to disconnact at the rig
fioor. A 8 result clost cormmunication between g floor, bridga / DPO and the FMC
reel operstor i crineal for connected oparations. Refer to Section 1.7.2 for detais.

o Crify off coleuistions for Q4000 are prasentad in Figure 2. These drift off times wers
abtained from dritt-off test parformed by DACD0 on May 17, 2010 after it arrived at the
MU 252 focetion.

Wakh Cirtle ealeuimions based an the deiit oif testparfonned by 0800 sk MCE2

T oalcurstion s Dk show waith Cecies updeind basd on 7D sec. diacoonect time of the QRC on e
LIS, sl the actuel deilt off obtaned by QAT ¢ 1 bere of Sivival t te e

Tme 60 voc SN00
Brdunce o4 m Ly ORUDLA

T
I Y o )
e e
51—
___""3,& A :l

¥ i |
[ie o drecorwnt

Figrars 2> 4008 Osift off Chart.
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| SPU MC252-1 Q4000 Containment Procedure

Start-up, Flowback, and Shutdown

i
fi‘iﬁgmze,;SPU Mn;wmmmm § ﬁ

LI

s Watch clegha limitation comes from the rraxdmism streich that coflon hoses can

withstand, During connected opertions, watch circles are representad by a series of
tighrs located on O4000. The lights are sctrvated from the bridge by tha captain ar the

DP officer.

-~ Norming, Green Wisteh Clrele will be set st approximately 33-04 (104m). Nommeal

oparations can continug.

Yoliow Wateh Cltule will be set ot 415t (12.6-m1). This io advesory status, the crew
should prepare to secury the wall and gat ready 10 parform disconnact. Ses
Saction 1.8.2 for detaits on disconmect scenatios. Yaliow lights reguite no sction
feom the FMC resi operator with respect to discannact or shist down, When the
veliow Eght ta actuated, the posaibility of red fight is likely 50 (e opemator Shouk] ba
prapared to disconnect the LRAT.

Rad Watch Clroke - Tachnip snalyai shows that 82-4 (25-m) exeursion from
nominel loeation is acosplable. In e drift off situabon with X0-second disconnect
time, the disconnect function must be initizted a1 484t {14-m} offset from the
nomins position, Other controled driva off scacsrion need to follow the same
watch cirde philosophy. The specifics of thoss scenatios ara defined in Seotion

1.62
Communications

1.2.1.  Vassel tv Vesssl

= Vessel (o vessel contact i vie redio communications. Chanmel 13 has boan used for
communications betweer: vaasais, Capiein of the Q4000 needs v verify UHFAHE

fraciuency of the communications.

» Akvassels ara notified via radio imirdastely of any opevational Upset, wessed pobition

vhange or shutdown svent.

» Phona list hes been deveioped wnd distribastest 1 tive Q4000 peogaise managers and B
subsas advisars as 2 backup communication, it is responsibility of QA000 ceptsin to
snsuro that the backup cormmumcation philosophy has been communicated to vesse s

assisting in operations.

1.722 Operstions on Q4060

» Captain shali select ragio chennel that will be used to comtuct all cComnmmnications
during intetvention aperstions. Ensure that all work areas have e avadable and af

rachio chacks sre parformed. Work areas mchude Bridge, Drill Cabin, FMC IWOCS
Urrdsiliad Rewl, and Flowback Maoitold. Parform rdio check svery 30-minvtes,

v Centsr point of communication for monitoring the watch airghe will be with the C4000
deiter on the Q4000. Any oparation parformed will need to bu channelad through the

dridlar who will confirm that the operation may procead.
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: ] MC252-1 Q4000 Containment Procedure
- P Start-up, Flowback, and Shutdown

T ,
it Meo|  “operandiy Guse or v Oprstions |

¢ Dribor will inform the FMG IWOUS reel oparstor of the status of wtch cliches. Drifles
wil also give command to FMC IWOCS operator to perform Emergancy Disconmect
scquence when red watch circle is reschod. DISGORNET SBRONCHS Bre defingd m
Section 1.8, To mimmize confusion and risk, the driller is the only person that can refsy
a DISCONNECT command to the FMC reel vpenator. [t anyone on the oy (indluding
DPO) is awane of an avent that may lead 10 an emargency shuttown or disconnect, the
svent must ba channaled o the drifler.

*» A system P and D schematic will be focated on the drill fioor, and will be marked
appropristoly 85 the operationa are ongoing. This schamatic will e used 1o track valve
positons tiwough the system,

* Al iGSTUCions commumcated vis radio shall be rapaated by the racaiving perty and
confiernation shall be givan whan the mak / opamtion has been completed,

+ Hackup radios shoukd be readily availablo at all times,
1.3, Operating Scenurios

1.81.  Operating Assumptions

» Open Body peessurs tating of the LDIS gysbtem iy 15,0000,
Note 1: WV (LDIS Ball Valve) hors tun only withetond & maninmm diffarenviisl proseurs of
12.500-psi from abave.
Note 2. For the Contalnnuwnt oparstions the systsen will enly be opstated st mmdeam
prwnsire of 10,000pal.
= Standard flowbeck will nscur through anly une sde of BOP a1 ity Ume (C or K. The
Howback may alternate batvwean both sides,

= Whan a shuttowrn of the Tiowbeck operations 12 requiced, care mugt be taken to
prevant the cotion hose from Sewing a higher exterred pressune (seawater gradient)
than wntornal. This situation can haopen if;

- The BOP or manifoid vaves sne closed snd...

The surface prassyns is siowad to blesd down and. ..

- Hydrocarbans are it the coflon,

-~ Plant shutdown procedures shouid be composed with this in emind.

» RafwmﬁOVmaﬁwmmmda{mmﬂwmﬂmcmowmmﬂmm
weall site. Minimum requined mositoring includes the following;

~  Prowde visual of connections/vilves status st 80P (%)

=~ Monitor manifold connections - nspecting kines/connactions. {*)

~  Manifold vaive controts. (%)

= Monitor the 1,450-f coflon hose touthdown paint.

- Inspect cofion hoees and LDIS equinment every 12-hours during flewbeck
operations. With no flowback is occurring, the inspaction wil oceur every 24-hours,
mmmmmmmmmmﬂmﬁ

- mvmmnmmummmu-mmnmm
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- MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

, bp
N MC252-1 Gontainment Proceduse Manusl Q J
RSTRECOW Y Oparsbitity Guide for LOIS Operstions

» | DIS Opetation:

- Capablity to clogs the bail valve (RV) on the LRA1T by utilzing IWOCS Reel Parw.
This panel will be mannad 24-hours 2 day. Time 10 closire after intistion - less than
10-8000nds,

= Two {2) FMC personnel shall be monitoring the ree! during each shift.

- Capabiity 1o close the ball vatve IRIV) on the LRAT and disconnect the LRA2
Cennector (QRC) by vtikeng the IWGCS Reel Panei. This panel will be menned
&tours a day. Time to dlose the vaive and relssse QRC i 70-senonds,

~  Position of LDIS from seafioor witl provice B2-1 {26.m) of offset prior 1o damags o
the sofion hose.

- Supply precsura from the HPU and gauges displargg the coss (Geege F2) and
open (gauge BY) prassures 1o the bell valve (RIV) shall be monitorad by FMIC st the
reot during sl connectad oparations 1o ansute tht the system i3 capeble to close
the ball velve in case of emergency chut down,

o BOP POD /MUY cable / hot line:

- BOP is operated from the FETU on the Q4000

~  Oinew the LDIS system and the 1,450 ft Collexip hose are connactad 1o the BOP,
the guiliotine Tor the MUX cable / hot line teeds to be armed to allow for cutting of
the MUX cabla int case of vessei diive off or emergency departure from the field,

o Wasther

- Commancement of the LDIS depioymem mcquires # rinimum of four {4} deys of
accuptatie weather o defined in Seotion 1.3.

During connectisd operations five (5) day forecast naeds to be monitared to ansure
that woather conditions stay within sllowable operating Frmits. A schiduied
disconnect of 1,450t jurmpers st the manifold aw Be parforenacd within 60-hours.
BOP pod can be retrieved to secure kcation only after Enterpriae leaves Well
location, With emgrprise gone, racavery of pod can oocur in 24-hours, An sltarmats
scanarin kwvolves cutting the MUX / HOT Line st the pod.
Oil phume surface location needs to be monitorad. If the ol plurme suraces st the
Q4000 location and if the dacigion is rude 10 cosse opecations. 2 B0-hour windovs
i3 required to disconnect the 1,450-% jumpers jat the menifold end) and the 24-hour
window is reiuired to retrieve BOP pod and move avay from the location. An
alternate pln volees guick disconnect,

—  Heading of the Q4000 will be dictated by wind dikection 1o ensurs flenng of
hydrocmbons is done downwind,

- Slmhphnnndutohnhphmmwmmmofmam The SIMOPfs
e will include exact pesition of the Q4000 during alk operations.
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! P MC252-1 Q4000 Containment Procedure
‘ Start-up, Flowback, and Shutdown

Attachment 11: Subsea Manifold and BOP Stack

Auoak AT b Bt .
SLarny PATCRONL, Loy LIRS WATER T
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o s BOP Stack L
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Subsea Manifold :

HEADER "B
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MC252-% Q4000 Containment Procedumns
Start-up, Flowback, and Shutdown

{3

Attachment 1Z Schlumberger Well Tast Procsss Flow Diagram

Schiumberger
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Attachment 13; Critical isolation Requirements

MC2562-1
Q-4000

CRITICAL ISOLATION
REQUIREMENTS

et Draft . .
AR T Attachrnent T7-04000 Crital F-claton
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MG252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

MC.252-1 Q4000 Containment Procedure
Q-4000 Criticat Isolation Document

]
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PU MC252-1 Q4000 Containment Procedure
‘ Start-up, Flowback, and Shutdown

SPU MC252-1 Q4000 Containmant Procedure
Q-4000 Critical lsolation Document
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P MC252-1 Q4000 Containment Procedure
Start-up, Flowhack, and Shutdown

MC252.1 G000 Contanrnent Protekre >

1 Q4000 Critical Isoiation. Document
1.1 Introduction and SCope
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P MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

o | MC252-1 Q4000 Containment Procedure {}
Q-4000 Critical Isolation DoCument

= Ghutin of producton Que 1o sdverse sarface congitions of wind directiar, or LEL resding:

* Lozs ot sistionvespng abdny ty e (-0 raguinng dinconnection of the flow stiring S the ubses steraseture. Tha
waukd neiuge s of Staton-keeping sbikty of any vescel that poses a colision thrast to the (4000

* Shut in o procuicton Que I the jo5% of methand! ingetTion oy the Enterprise imo the O0-3000 subses archieeture, This
wWOUlS NGiude the scerano of loss of station-weeping aixlity by the Emenrize,

« Any planned 10ng tarm Shut in incluging svacuaton for tromear stem or Humcans

The Howbatk procecuras T in dicad e cegquencing f vatve Shot in for vanous plannad and unplenned soraptions o Sow

btk ODETatinG.

» Fgure B shows the valve confgurations for e moot Hiely short s shut in soenand

« Figure 10 shows e valye cotfigurations after fiushing e Subzea tnes back o the Horeon BOP with hiydram inhibitive
Huitd for 2 ey term Shut ih soenarte. A jong term shut Sown & CRaSTIed an any Shut o winech wekd Bxceed Ghours.

s Fgure 9 shows the valve Sehgueast.on atter ar unpianned emermency dooonnet Nomontcn vl closires s standang
proeny piow-tawr operatitne ane RO SHown.

o Dooument 4174 | T Contaenmint SHut Down Requirsments  show?s the coiation Staps for & valiety of st guting How
back operations, including whoh events redgure thsgonnecton trom the sutbses Fow knes.

1.5, fsoiation Command and Contiol
Document 4173 “Contmrment Shut Dowo Regudemants  surmmardes the Crivosl iolations durang soesifis swents during
C-3000 tiow oack. Inad cases, the tou dvilffer will Give tne order for the action, With the excedtion of any efnargency Shit
mown: activated from aee of tre 28 FSO <tatons Oy the obaetuer,
Exscuton of ioiston
Activation of critnl vaive isatans is partanrmsd by severalwotk groups within the test spread wih the exseption of the 28
ECD mations whith shodid be sctiveter by anyone wha observes 8 last of conminment. Additdra isolations. calied out in the
fiowback proceduses are pertormed by thee folowing wors Qroups:

Sehiurnberger Wall Testemn
Flow Hesd Vaver Schiumberger Weli Testets
Manuai yatess an pest eQuipmeant cpread Cehlumtwrger Wl Tasters
IV izoiption Vaive inthe LDIS EMEC Techmtan at Umbiical Feel
S Visives Venam ROV on O-3000
Gas Vent Vaive IGWY) on Horimn BOP Cameron Cantnols Group on O=I00

tinte: Operation of JOM valves can aoe e operted by the Emtemptice ROV or other vessels with ROV
PApabiity That are within ranpe.
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Attachment 14: Boarding Pressure vs. Flowrate Curves
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P MC252-1 Q4000 Containment Procedure
: Start-up, Flowback, and Shutdown
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Boarding Presaure ve, Liquid Rate

1450 i
Natural Flow in 5840 ||

1400 free — pipe (5370 W) with 2,450 | |
50 [ psi at mudtine :
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SP MC252-1 Q4000 Containment Pracedure
‘ Start-up, Flowback, and Shutdown *

Boarding Temperaturs vs. Liquid Rate

0o
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Natural Flow i 6-5:8-in :
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MC282-1 Q4000 Containment Procedure
Start-up, Flowback, ard Shutdown

Attachment 15: Safe Charts {Cause and Eflact}

Schiumbergar

APT14C

5 WIUT DOWN VALVES CLOGE

;gum‘vm
A NOLD

igwmﬂnm
AN

LETTD
. CCTANK

PRGN i _SAT AR tAC IITIR-Miv])_F3dunt 10 ke Page | of 11
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SPU MC252-1 Q4008 Containment Procedurs
o} Start-up, Flowback, and Shutdown

A e e
-
—
£
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MCZ262-1 Q4006 Contalnment Procedure
; Stari-up, Flowback, and Shutdown

Schiumberger

APlISC
SAFETY ANALYSIS
FUNCTION EVALUPATION CHART
ISAFE)

BAT APy 12
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SPU MC252-1 Q4000 Containment Procedure
- Start-up, Flowback, and Shutdown

' b
Customer

Rig : Q-4000
: MACONDO INTERVENTION {Job N°

SAFETY SYSTEM PHILOSOPHY  |Updated: 17 November, 04

FIRST STAGK
Well param eters { pressure, temperature and flow rates ) are continuously
moniored by the Folkowing i~

A} COMPUTER ACQUISITION SYSTEM (OPTIONAL)
1) Real ime digital f analogue output of weil parameters
2)  Hifly setings for any well paramelers giving audiblevisual alarm (manual reset)

H) MECHANICAL PRESSURETEMPERATURE RECORDERS
1) Foxbaro prassuredempaiature recorder for wallhead
2}  Barton pressureftamperature recorder for separator

C) MANUAL PRESSURE/TEMPERATURE MOMITORING
1} Manual or electronic for prascure at wallhead,
2)  Dial pressure gaugesiencl thermometers throughout the well test equipment.
DURING WELL TEST QOPERATIONS, THE WELL PARAMETERS ARE CONTINUOUSLY MONITORED
WITH CROSS CHECKS BETWEEN A, B AND € TQ ENSURE ACCLIRACY.

SECOND STAGE
Emergency shut down sysiem

A) OVERALL SYSTEM CONTROLLING SLOWHEAD 1SOLATION VALVE
AND FLOWUNE ISOLATION VALVE ON THE CHOKE MANIFOLD
THIS SYSTEM IS ACTIVATED BY : -

4) Manual pudl buttons.
2) Pneumatic hiVia pitats,

THIRD STAGE
Presaure safety valves (P3V) venting to safe arsas from the following points:

1) 2 PSV's located on the separator and scrubber vessals 10 allow for pressune refisf,
2) 2 PBV's & PSE located on steam exhanger vasssl 19 aliow for pressure refief

In Case of aver prassure of sleam vassals,
3) PSVs located on surge tanks to aliow for pressure relief.

R

This wyster is designed 1o protect Form any blockagefsuptite in the wall tast train hatwesn
the rig floar and bumers

BP Macondn Sare SAT AP 14C Formg-Reud_11.0une10.48 Page 4 of 18
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

UNDESIRABLE EVENT

o L e T e T s 2
e e et T e

Dp
SAFETY [COMPONENT i
ANALYSIS FLOWLINE UPSTREAM |Rig: 4000
TABLE OF SAND KNOCKOUT Job N°
FA-1 Updated: 87 June, 10
CAUSE BETECTABLE CONDITION PROTEC)
AT COMPONENT

10K FLOW SEGMENT
LEAK

DETERICRATION

RUPTURE

CiL & GAS DETECTED ESD
AT SURFACE
LCW PRESSURE

EF Macondo Safe_SAT AP] 14C Fomu-Resd_ithune 10xis Page 8 of 1
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

e

iy Q-4000

SAFETY COMPONENT :
ANALYSIS SAKRD KNOCGKOUT
TABLE VESSEL
SKO-001
CAUSE

DETERIORAYICN

RUPTURE

AT COMPONENT

DETECTABLE GONDITION FROTECTION

Ol & GAS DETECTED
AT SURFACE
LOW PRESSURE

[Wed : MACONDOC INTERVENTIdob N*:
Updated: £7 Juna, 10

PRIMARY

NCNE
PSL-001 ESD

BP Macongo Safie SAT APt 14C Forms-Rev3_11 netlds Page 8 of 18
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

[
SAFETY (COMPONENT : Customar: 2%
ANALYSIS FLOWLINE DOWNSTREAM {Rig 1 Q4000
TAELE OF SANDKNOCKOUT  [Well: MACONDO NTERVENTION  LiohN*:
FA-2 Ipdated: 07 June, 10

B ABLE CONDITION

PROTECTION

LETERIORATION

RUFTURE

Ol & GAS DETECTED
AT SURFACE
LOW PRESSURE

8P Bacondo Sefie_SAT AR 14C Forms-Revd_{fJuneiDuls PageTol 10

Rev. 0
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

OVERPRESSURE

LEAK

DETECTABLE CONDITION

7
m SAFETY COMPONENT : Customer : a
ANALYSIS FLOWLINE DOWNSTREAM [Rig: Q-4000
TABLE OF CHOKE MANIFOLD |Vl - MACONDO INTERVENTION  lob N°:
FA-3 Lipdated: 07 June, 10

CHOKE FAILURE
ON CHOKE MANIFOLD
BLOCKED LINE

DETERIORATION

RUPTURE

HIGH PRESSURE

OiL & GAS DETECTED
AT SURFACE
LOWPRESSURE

BP daconcs Sefe_BAT AP tAC Forms-Rov3, 14 unesDads Fage 80748
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Schinmbarger

SAFETY
ANALYSIS
TABLE

CAUSE

(UPSTREAM SECTION)
BLOCKED CUTLET
BLOCKED LINE
DETERIORATION

RUPTURE

by
COMPONENT : Customer
- 4000
STEAM EXCHANGER [Wel : MACONDG INTERVENTION jJob N*:
HEBG-0500 Updated: 07 June 10 _
DETECTABLE CONDITIOR PROTECTION
AT COMPONENT PRIMARY SECCNDARY

HIGH PRESSURE

LOW PRESSURE
SHELL - HIGH PRESSURE

=3

OETERIORATION
RUPTURE
ACCICENT

BLOCKED OUTLET

HGH PRESEURE

LOWPRESSURE
SHELL - HIGH PRESSURE

=

CCiL RUPTURE

CETERIORATION

RUPTURE

. PS{ NOT REGUIRED AS wwm-ﬁﬂmmms &

PSH-0500

HIGH PRESSURE

LOW PRESSURE

PEH-0500 PEV-IS00E, ESD
NONE NONE
NOTE 1§

Canal Enargy Boliar w/ standerd safely systenn.
intuiated hand pipe for xteam lnes.
Hatag for ralum condeasata. Uss pipe covers.

B Masondo Sile_SAT AP| 14C Forme-Rind_ 1 tJune] O.de Pape it of 18
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SPU MC252-1 Q4000 Containment Procedure

Start-up, Flowback, and Shutdown

b
SAFETY componENT - Customer
ANALYSIS Rig : G-4000
TABLE STEAM EXCHANGER Wei: MACONDO INTERVENTION Fab N°.
HEG.0800 Updsted: 07 June 10
CAUSE DETECTABLE CONDITION FROTECTION
OPSTREAM SECTON) |
BLOCKED OUTLET HIGH PRESSURE PSH-0500 ESD
BLOCKEDLINE
LEAK DETERIORATION LOW PRESSURE
RUPTURE SHELL - HGH PRESSURE
K
OVERPRESSLIRE BLOCKED OUTLET HIGH PRESSURE
LEAX DETERIORATION LOW PRESSURE
RUPTURE SHELL - HIGH PRESSURE PSH-0500 PSV-05008

QOVERPRESSURE HIGH PRESSURE PSH-0800  PSY-DE0GADSOCB, ESD
LEAK DETERIORATION LOW PRESSURE NONWE NONE
RUPTURE NOTE 1

ACCIDENT

Cana! Epergy Bolier w/ standard safdty systems.
knsulated hard pine for steam Snes.
Hozses for elure condensate. Use DiDa COWrs.

8P Mavvndn Safe SAT APLE4C Forma-Revd_t1unetlofs Fage 10 of 18
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M

MC252-1 84000 Containment Procedure
Start-up, Flowback, and Shutdown

=
SAFETY [COMPORENY : Customes: a
ANALYSIS FLOWLINE UPSTREAM  [Rig: OQ-4000 )
TABLE OF SEPARATOR voall: MACONDO PTERVENTION Eb e
Fh-4 pdated: U7 June, 10
CalsE DETECTABIE CONDITION PAGH

AT COMPONENT

LEAK

CHOKE FAILURE
O SIEAM EXCHANGER
BUOCKED LINE

Hi3H PRESSURE

QI & GAS DEYECTED
AT EURFACE
LEW PRESSURE

LEAK

CHOME FARURE
CON STEAM EXCHARGER
BLOCKED-LINE

DETERIORATION

RUPTURE

HiGH PRESSURE

Cil 8GAS DETECTED
AT SURFACE
LOW PRESSURE

PSHL-30t ESh

PEHL -303 £5D

BAT AR

tape 11 of 18
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MC252-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

SAFETY

ANALYEIS
TABLE

COMPONENT ;
FLOWLINE DOWNETREAN

Customer:

Rig: Q4000

CF SBEPARATOR

FA-E
DETECTABLE

Wl : MACONDC INTERVENTION  fJob N*:
Upcated. {7 June, 10

BLOCKED LIKE
DETERIQRATION
RUPTURE

HiGH PRESSURE

CiL & GAS DETECTED
AT SURFACE
LOW PRESSURE

PSHL202 ESD

UPSTREAM OF TARKS

OVERPRESSURE

BLOCKED LINE
DETERIORATION

RUFTURE

HIGH PRESSURE

Ol B GAS DETECTED
AT SURFALE
LOW PRESEBURE

PSHL-202 ESD

6P Maconde Sele_EATAPF 14C Forma-Rev3_f1uns 0.k Page 12.of 1

Rev. 0

BP GoM Drilling, Completions & interventions Cenfidential Work Product

2200-T2-DO-PR-4154

Page 180 of 161




i SPU MC252-1 Q4000 Containmeant Procedure
Start-up, Flowback, and Shutdown

m SAFETY | COMPONENT : Customer

ANALYSIS SEPARATOR IRig: Q4000
TABLE FLOWLINE SEGMENTS [Weil: MACONDO INTERVENTION N
| MBD.1000 Updated: 07 Juna, 10
UNDESIRABLE EVENT GALISE DETECTABLE GOND!EW TECTION
AT COMPONENT ~ FREARY SECONDARY
OVERPRESSURE BLOCKED CUTLET MisH PRESSURE PEH-1000 PEV-100¢, PSV-1002
UNDERPRESSURE QUTFLCA EXCEEDS INFLOW LOW PRESSURE PSL-1000 ESD
OVERELOW INFLOW EXCEZOS OUTFLCW HIGH LKQUID LEVEL LSHA0M
LEVEL CONTROL FAILMRE NOTE Y
GAS BLOW-BY LEVE]. CONTROL FAILURE LOWLIQUID LEVEL LSL-3001 ESD
NOTE 2
LEAK DETERIORATION LOWPRESSURE PSL-1D00 ESB
AND BACK FLOW

£ =2 3

ROTE 1: EQUIPMENT DOWNSTREAM
DURMNB DPERATIONS

MOTE 2 SEPARATOR CONTNUOUSLY MANNED DURING OPERATIONS

GAN SAFELY HARDLE LiOUID CARRY-OVER . SEPARATOR CONTINUGUSLY MAKNED

BP Nsconss Sate_SAT AP! 142 Forrns-Fieva_ | funet0.ds Page 13 of 43
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- SPU MC252-1 Q4000 Containment Procedure

Start-up, Flowback, and Shutdown

[T7)
SAFETY COMPONENT : Customar: ™Y
ANALYSIS HP FLARE Rig: Q4000
TABLE SCRUBEBER el : MACONDG INTERVENTION  JJob N*
MBP-1200 Updated: 07 Juze, 10
| UNDESIRABLE EVENT “CAUSE "DETECTABLE GONDITION |  PROTECTION
SECONDARY

AT COMPONENT PRIMARY

OVERPRESSURE BLOCKED QUTLET HiSH PRESSURE PSH-1200
UNDERPRESEURE OUTFLOVY EXCEEDS INFLOW LOW PRESSURE PSL-1200 ESD
OVERFLOW INFLOW EXCEEDS OUTFLOW HIGH LIQUID LEVEL L8H-1200 EED
LEVEL CONTROL FAILURE NOTE 1
GAS BLOW-BY LEVEL CONTROL FAILURE LOWLIQUID LEVEL LSL-1200 ESD
LEAK DETERICRATION LOW PRESSURE PSL-1206
ARD BACK FLOW

ROTE 1: EQUIPMENT DOWNSTREAM CAN SAFELY HANDLE LIQUID CARRY-OVER. SEPARATOR CONTINUGUSLY MANNED
DURING OPERATIONS

MOTE2: EGUIPMENT DOWNSTREAM CAMN SAFELY HANDLE GAS RATES THAT CAN BE DISCHARGED TRROUGH LIQUID CUTLET
SEPARATOR CONTRUCUSLY MAKNED DURING CPERATIONS

BP Maconds Safe_SAT APl HiC Forms-Revd_T1Jone (2.0 Pagm 14 of (&

Rev. 0
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MC252-1 Q4000 Containment Procedure

Start-up, Flowback, and Shutdown

LG

s TS 0
AOTE T T NOEPUGUREAS MK SN TRESSU TR ORIRSOET T WARES 0 52

ALLREMALFL R TI
B CEIED QD SURET T Padka on @k
GX5 BLOW.ES GUIFLOW EACEEDG FLOW LEFRRUGITIEVE. S0 HONE
X QM deck WA NOTE £
LEAK DETERSQRATOn LW DR ESILRE MEWFE D NNE
AL BADGFLGn
HEHPRESRPE PS5H FX0 P 3
NOTE *
o S VENT 2anE
agaMmi HHTE =
OYERELON PP FNLLPEVNFURCTION ) HiGE Lt EVEL L5410 Saneal E50
BOCKED LOUD RTET HOTEY AT O P
BASB.OAEY RIS EXCEEDG (LI LOWLEIDIEYS. 5N HGHE
Betwiy SE WA i S04 NOTE t
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MC262-1 Q4000 Containment Procedure
Start-up, Flowback, and Shutdown

Custorner: g,
L d

SAFETY COMPONENT :
ANALYSIS PUMPS Rig : Q-4000
TABLE PLOWLINE SEGMENTS [Wel - MACONDO INTERVENTION [Job N°-
Updated: 07 June, 10
UNDESIRABLE EVENT CAUSE DETECTADLE CONDITION PROTECTION
AT COMPONENT PROMARY

SECONDARY

s

OVERPRESSURE BLCCKED DISCHARGE UNE HIGH PRESSURE NOTE 1 NOTE2
NONE
LEAK DETERIORATION LCW PRESSURE NONE NONE
RUPTURE AND BACKFLOW NQOTE 1
ACCIDENT

HOTE 1.

PUMP I8 CONTIRUQUSLY MANNED

HOTE 2: PUMP MAXIMUM DISCRARGE PRESSURE IS LESS THAN 70% OF MAWP OF DISCHARGE PIPING

BP Hacondo Sefa_SAT AP! I4C Fama-Revd_11luneiCxis Page 16 o1 19
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_ SPU MC252-1 Q4000 Containment Procedure
: Start-up, Flowback, and Shutdown

Schismbergsy SAFETY COMPONENT : Customer | groay
ANALYSIS PUMPS Rig : &-4000
TABLE MEB.J-2180,2300 2460 Weli :MACONDO 1 Job B
— ed. €7 Jun2, 10
UNDESIRABLE EVENT CAUSE N
FRIMARY  SECONDARY

OVERPRESSURE BLOCKED CISCHARGE LINE HIGH PRESSURE NOTE 1 NOTEZ
NONE
LEAK DETERIORATION LOWPRESSURE NONE HONE
RUPTURE AND BACKFLOW NOTE 1
ACCIDENT

S ==

NOTE 1: PUNP 15 CONTINUOUSLY MANNED
NOTE 2 PLWP MAJIMUMDISCHARGE PRESSURE IS LESS THAN T0% OF MAWP OF DISCHARGE PIAING

Rev. D BP GoM Drilling, Completions & Interventions Confidential Work Product Paga 155 of 161
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SPU MC252-1 Q4000 Containment Procedure

Start-up, Flowback, and Shutdown

Schiombergar SAFETY COMPONENT : Cuttomer : é"
ANALYSIS Rig : Q4000
TABLE STEAM BOILER (o : MACONDO INTERVENTION Ljob N® .
"VESSEL"
MAC 5308/5200 U, 07 June 10
T UNDESIRABLE EVENT TAUSE "SETECTARLE CONDITION |
AT COMPONENT
OVERPRESSURE BLOCKED QUTLET HIGH PRESSURE STEAM | PSH-5100,5101.5102 PSV-5100, 5101
BLOCKED LINE PSHS200,5201,6202 PSV-5200, 5201
OVERHEAT TEMP, CONTROLER TEMP. GAUGE EXCEEDS TSH-5100 ESD
FAILURE OPERATING TEMP.
FLAME FAILURE AIR BLOWER SUDDEN DROP 1N TEMP. 8SL-5100 £S0
DIESEL PUMP
LOW WATER LEVEL PUMP FALLURE LOSE OF STEAM L51.-5100, 5101 NCNE
LEAK DETERIORATION LOW PRESSURE LSL 5100, 5102 ESD
RUPFTURE SHELL - HIGH PRESSURE | PSH-5100,5101,5102 £SD
P3H-5200,5201,5202

GTE: BGILEREARE CONTINUDUSLY MAHNED DKIRING OPERATIONS.

Rev. O
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SPU MC252-1 Q4000 Containment Procedure
' Start-up, Flowback, and Shutdown

Attachment 16: Landing String Specifications

[FOR REFERENCE OWNLY
il Pipe Performance Charactenistics & Pipk Sizs and Weipht 644" 0.622 EU
05 3 Dupresg tedme Fips Grags: ¥-180

Runga: 2
Yool doink 1,900 X 8.500 GTES

&mmmmmﬁnmmw@m_
h m

Mocdnel %A% WLMW  Premium iceinal) ©Y% Rew
QO (i) 5525 5573 6,521 6415 Crina sextionsl aea pipe body (1) 1).908 3487
Nomingl wWalk tnickness (in) 0.522 049% GAT0 0418 Cruss Sectonst area OO (0% 38472 331933
Noesel O (in) 5581 5.581 5581 5.581 Crpss secsonal #es 1B {in) 24 453 24 483
Caicuiziec pain end weigrd fbs) 34524 32188 30360 28754 Section modulus {in%} 1£ 170 $3.585
Boizr Sechon MOt ') 28.340 28773
Yorsiona: streng (R-bs} 204400 193,100 181,900 155,800
Tensie siength abs) 1,501,300 3,420,100 1335600 1,360,500
0% Torsional Strengs (-be) 163,500 154 500 WEEN0 170
Internai Pressure capacaly (psi) 583 22 4568 21274 18,910
Cofiapse capactly {psh) 20057 18,383 16,682 13,197
: N = 100% RBW. Praveen = 3D% RBW.
Prassurs fx Mow based o 57 5% RBW per APS. ey Pressuce = Burnl.
Yaoi Jont {133400 matarial Yield Srrength] Pipe sasembly wih Grant
GTMES O i) 50 ST aXteme ™ &
D= (New Quarsntead 9P BV Pips
Puntong lengeh (ie) 128 e o
Adhrsied weight Jlostt} 4241
Boxtong length () 19 Approdmate lengn () 3218
Tosional S&’rqih ) 95205 Faud dispiscerend (gall} 0655
#azxRecommond od Maki-ip Torum (3bs) 56,250 fuld capacly {patt; 1235 Fiuit capacily (gatht: 1.242 °
M Recorvrantad Make-up FTorte (1dbe) 42 400 Fied Eapachy (s} 00294 Fiid capacity it 0.0296
00 gy - Drfsow {m) 5375
Burkarce Pipa¥all (in} 0880
Touk joirdThill gipe tomoval Tato {(New pipe) 041 Fipe Ol (s} 6620 :
Teok OOl prpe Worsional myo Prem 053
mmmhm::; NotAppl : The dil pipe asaambiy calculelinn aecound for The adgssted 10 inthe mamulacture of S5% REW puscantesd
ipe with 0.00SF" infammal piastic corrng e 87 5% RV
N g s BT bt o TN oSS, o quarstised 13 15% REW #<° hava 2 semalat [D than new pipe quars i
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2200-T2-DC-PR-4154



oW

MC252-1 Q4000 Containment Pracedure
Start-up, Flowback, and Shutdown

8.500 X 5.500 GTM6ES Tool Joint Wear

Torsional Strength (ft-lbs)

BCL

8.38 8.28 B.13 8.00

7.88 7.75

Tool Joint OD {in)
~o— 5,500 in 1D GTMES

-=—50% 8-5/8" 0,522 EU V-150 856% RBW Pipe

Rev. 0
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Fage 158 of 161



, SPU MC252-1 Q4000 Containmant Procedure
Start-up, Flowback, and Shutdown

Torque Tenaion Curve: 6-5/8" 0.522 EU V-150 95% RBW Class Drill Pipe with
8.50¢C X 5.500 GTMSS eXtreme™ Torque Tool Joint. Curve Based on Calculation
Method in API RP7G. Safety Factor =1.0

Appliad Tensile Load (ibs)

e §0,000 100,000 150,000
Appiied Torsional Load (ft-lbs)

BCL

Rev. G BF GoM Drilling, Completions & Interventions Confidential Work Product Page 159 of 161
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MC252.1 Q4004 Containment Procedure

Start-up, Flowback, and Shutdown

Attachment 17: Q4000 Contact List

MMS B uchan Tray Trostiair |__281-968-1467 ]
M Driliovg & Production Cve i SO1- 3081487 1
LS Gy t Lt Mati 281 140
[V 135 (M 3 ar 281.355-5140 4264
237 188
raka COomprensors MRy AT ERDE15T 7.
ek co o ﬁsm 28 1: desrerls, meddarsakeanadark
i inwer Deinis 8368764 1 4 KERaAdAI R, Com
Procass fotar AR TARGTEA50 | IRk brs i X ‘
BlnerFye ) e | L TATEAFABAY 537, 206-B7H7
q F3 DCartaz 337
(Canal i Boiker Systorn [Terry Rutherford
um Ghemical tanis FOmR 7
[ micale ] 281-386-8428 251-490-4504
P Wiraion WK 31822140 AT-EAT
e (o[ e i | e eteoons
r Daslan -367 0028
Bl & A PP o
jum WMika it 905 5B0-TAAT 1.081.5853
Sehham hai 71
Sehumbe SYT M o) M ... 805007580 )
chiue i 7199
[Tech Sanvioes 240431768 |
Totl o Panaloza =31
e Man, FRyy Mile -
Ml M Cathan Conk 5870
BF rations WTt. i} 1
¥ |Jahes Srmant 93
fi] WIL Jim Wl Fhi-a65-2063 7137 15-8354
En . It Wiike Fowiar % Py
Enginer « R 1 IR17, i
BF T o Skxt il 54137015
inner - Sy LJon 1 AlS
£ . [ q RIA351245
ap LaRua Y& 237 1l
85 Com, N T13422-8113, TIRAZTA1IS
BE 1341002
& VBl il Low gﬁmm Al i
i1 Rofart 381786301 SAG-207 0557
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SPU MC252.1 Q4000 Containment Procedure
. Start-up, Flowback, and Shutdown

Attachment 18: CG4000 Shut Down Bequirements
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PRE PRODUCTION INSPECTION Q-4000
JUNE 13,2010

MMS
Troy Trosclair
Phil McLean

BP _

George Gray (BP)
Marvin Morrison (Consultant)
Carl Welch (BP Test)
Mike Ward (BP)

USCG
Ray Curreva
John Carpenter

D-4000
Keith Shorts, Captain

Need Poly Flow, TSE over Flow head and have it function ESD,_Complete

Need procedure No lifts over flow head (master valve is fail as is, wing is fail safe)
This is in procedures to have no lifting over pressurised lines. All addltlonal lifting

wnll only be approved under a permit to work system

Need procedure to Manually operate from slave panel the master valve in the event
of a leak in the swivel or drill pipe below the master. Manned operation (continuous
w/backup) Note: add to SAFE Chart_It is possible to close the Master valve when

the panel is in ESD) Mode. The position of the panel will also be optimized to
minimse risk of access in the event of an incident

Consider adding pump to reduce closure time on Master valve An additional pump
has been added to trv and improve timing — this has not created a sienificant
improvement and we are looking to get an accumulator pack for this system to
improve timings.,

Submit Instrument drawings on Slave Panel

SDV 001 closed in 6 sections from slave (verified), 9 sections from master
(verified)

Master Valve Timing only

Will close RIV (Ball valve on LDIS)

4 2 minutes (work on sequence)



Add checks (redundant) on all chemical injection lines as outlined in flow schematic.
These have been installed

Secure chicksan downstream of choke Pipe securing is in hand as we continue to
move ahead with relief line reconfiguration and walkways.

Lock open the block valve on the outlet of the heat exchanger HBG-600_This has
been locked open with plastic chain,

Relief valve on HBG 500 not routed (possible long term solution to route to 8” line
going overboard) If relief out of the top, need to protect exhaust systems from
contact, New lavout for relief line is being worked to

Need TSE’s or polyflow over heat exchange, SKO, choke manifold and have it
function ESD. These are complete

Need to L.O valves on multi phase meter skid_These have been done with chain

Oil lines, LP gas, HP line to boom needs to be secnred with cable and braced
mechanically (make area off limits) This will be completed before we start

operations

Seeure-relief-lines-overboard-——will route the separator relief and P-tank relief
systems through dual 6 inch lines overboard above the escape capsules to a safe
location This is currently being completed

Finish raised walkways and place handrails These will be completed

Need insulated Blankets for protection onm hammer unions and other fittings
associated with the steam piping systems. These are still pending

Need TSEs or polyflow over MeOH tanks and pumps and have it function KSD
These are in place at present

Need TSEs or Poly flow over Oil transfer pumps, need FSv on Discharge piping,
discharge piping needs to be rated " 1.5 times the max discharge pressure in order to
sac the PSH The transfer pumps viewed during the inspection will be replaced by
an electric driven pump that will allow much greater burning capacity from the
tanks. We will ensure that check valves are in place on the outlet

LCV and LSL on same junction_It was confirmed with the Canal Energy team that
these were two separate controls that shoulkd not suffer common moide failure

Need rubbing on Steam generators I believe these may have been given to you,




Need PSL on Steam Boilers and have it function shut off of Diesel fuel These will be
put in place

Need PSL on Separator and have it function ESD _This have been reconfigured and
is in place. PSH setting on the Separator PSH1000 has been set at 800psi
Additionally The PSH 202 downstream of the has also been adjusted to 800 psi

Need to add PSL on piping for fire curtain system and have it function ESD_Lhis
has been done and has been tested.

Need procedure on the Slave panel near the flow head to ensure proper valve
arrangement prior to start up, These are being taped to panel and a crosscheck on
status will be confirmed with the Driller

Procedure to describe the communications that will be in place to identify a leak in
the subsea jumpers, (PT on gooseneck?) and relaying that information to the
Cameron Conex on the Q-4000 and subsequent action._These are being finalized
with the teams in Houston




MMS approval to flush lines to base 0il-MC 232 Macondo #1 well Page 1 of 1

Herbst, Lars

From: Domangue, Bryan

Sent: Monday, June 14, 2010 9:18 PM

To: Herbst, Lars, Saucier, Michael

Subject: FW. MMS approval fo flush lines to base oil-MC 252 Macondo #1 well

Attachments: BP Macondo Safe _SAT APl 14C Forms-Rev6.xls

FY1

From: Kirton, Bill [mailto:Bill.Kirton@bp.com]

Sent: Monday, June 14, 2010 9:14 PM

To: Domangue, Bryan

Cc: Summers, Dawn; Forman, Paul; Gray, George E; Sixt, John E; Hoskins, Brian C.; Richard, Lee {Contractor)
Subject: MMS approval to flush lines to base oi-MC 252 Macondo #1 well

Bryan,
BP will make sure that all items on the MMS Preproduction Inspection List for the Q-4000, dated June 13, 2010
will be complete, before the MC 252 Macondo well is flowed back to Q-4000 test spread.

Additionally, the Rev 8 Schlumberger Safe Chart is enciosed. By completing the above referenced list and
sending the Safe Chart, the MMS agrees to allow BP to flush the lines from the Q-4000 to the Herizon BOP stack
to base oil and close in the required valves as per procedure 4154. The steps executed will be through 2.3.3.12.

Please return your acceptance of this proposal.

<<BP Macondo Safe_SAT API 14C Forms-Revé.xls>>
Thanks,

Bill Kirton

Team Leader Surface Engineering Q-4000

6/14/2010
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